Dibutyryl cyclic AMP inhibits acute hypoxic pulmonary vasoconstriction in conscious sheep.
We examined the effects of cell-permeable dibutyryl cyclic AMP (DBcAMP) on acute hypoxic pulmonary vasoconstriction (HPV) in conscious sheep. Mean left and right atrial, pulmonary, and systemic pressures (Pla, Pra, Ppa, and Psa, mm Hg), cardiac output (CO, L/min), and heart rate were measured continuously. Systemic (SVR) and pulmonary vascular resistances (PVR) were calculated by (Psa-Pra)/CO and (Ppa-Pla)/CO, respectively. Five groups of experiments were performed using the same sheep (n = 6). After a 30-min baseline period, sheep inhaled a hypoxic gas mixture (O2:N2 = 1:9) for 40 min. Pretreatment with DBcAMP (200 micrograms/kg/min) inhibited HPV (Ppa, 12.0 +/- 2.3 to 20.0 +/- 2.3 versus 13.2 +/- 2.5 to 14.3 +/- 1.4 mm Hg, p less than 0.01; PVR, 2.61 +/- 0.81 to 4.15 +/- 1.14 versus 2.30 +/- 0.87 to 2.52 +/- 0.59 mm Hg/L/min, p less than 0.01). DBcAMP treatment (200 micrograms/kg/min) after induction of HPV also significantly attenuated hypoxic pulmonary response (Ppa, 19.0 +/- 1.7 to 14.2 +/- 2.3 mm Hg, p less than 0.01; PVR, 3.92 +/- 0.39 to 2.34 +/- 0.34 mm Hg/L/min, p less than 0.01) without significant decreases in Psa and SVR. Pretreatment with DBcAMP (200 micrograms/kg/min) did not significantly alter pulmonary pressor responses to bolus injections of prostaglandin F2 alpha (PGF2 alpha) (10 micrograms/kg) and norepinephrine (4 micrograms/kg). These results may suggest that intracellular augmentation of cyclic AMP plays a crucial role in modulating HPV.